Searching PAJ 



1/1 ^— V 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 2001-25081 5 

(43)Date of publication of application : 14.09.2001 



(51)Int.CI. 



H01L 21/3065 
B01J 19/08 
C23C 16/509 
C23F 4/00 
H01L 21/31 
H05H 1/46 



(21) Application number : 2000- 

065769 

(22) Date of filing : 06.03.2000 



(71)Applicant : HITACHI LTD 



(72)Inventor 



MASUDA TOSHIO 
TAKAHASHI NUSHITO 
FUKUYAMA RYOJI 
TAMURA SATOYUKI 



m \TS r> TTVIl£ 



(54) DEVICE AND METHOD FOR PLASMA TREATMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
plasma treatment device which can well secure 
the stability and reproducibility of a process. 
SOLUTION: This plasma treatment device 
treats a wafer W by generating a plasma in a 
treatment chamber 1 00 through the interaction 
between an electromagnetic wave radiated from 
a UHF antenna 110 provided in the chamber 
1 00 and a magnetic field formed by means of a 
magnetic field forming means 101 set up around 
the chamber 100. This device secures the 
stability and reproducibility of a process by 
controlling the temperature fluctuation of a 
silicon plate 115 within ±25° C in a 
temperature range of 1 00° C to 200"* C, by 
making the plate 115 raise its temperature 

through self-heating caused by its internal resistance by adjusting the resistivity 
of the silicon of the plate 1 1 5 to 1-10 tlxm, particularly, to about 5 Q.cm by 
impressing a bias voltage Vdc of -1 0 V to -300 V the plate 1 1 5. 
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SfCjitLT^ Vdc = -10 V 3 0 0 V(D/U7X^ 
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Ct-^\ -f\y~ M 1 5 CDrUiS^ 1 0 0 °cj.:< 
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TVdc=— 5 OVW±— 3 0 0Vi;^"F<O/W7X«JEE*Eri 10 

xv5aagg{-43v^T. Miay^xv^^ggA^soo 

6(«^i^Tfe§ui:§#lti:-r§y^Xv5!LSgB„ 20 
:^)-'Otuie>' U 3 yigOT'U- h 5 miJ;^± 2 0 mm 

5Xvi!iagH„ 
xv^aasstcfei/^T. 

E.-t^m^mm.^.f^^t^-f^X'^mmM^m^^^x 40 

UM^^mt^f^x-^mmm\M^x. 

tui2>^ u 3 yso:/!^- h t ji>f LTVdc=— 5 0 

3 0 0VKT©;U7Xtt)±^mpL. A^o. tufH:/b 
- h (D^SSS^ 1 0 0 X\:A±. 2 0 0 °CJXT«SEH 
L. MieT'vXv^^gttt.fcD^^-r^l/vXvtj; 
DsufSMils^^Ma-rs i:^1tmi:fS^5Xvma^ 

[IM«7] E^Magl^(i:Stt6nfcUHF^7>'T-t 
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•9. faBaK»IMrtgPtcy^X-7;&5gaiLTMJ^^m 

af^y^xvMaT^stcfet/^T. 

SO^b-htMLT. Vdc = -10V 3 0 0 VcO 

1 Q •cmJ,:^± 1 0 Q •cmJ-^iTi: LTrtgUSfitii: j;§ SB 
fgiiT'#?g^-&TMiB:^b- h OiSfi* 1 0 0 X\:X±. 2 

0 0°CJ-;(TO|SHT+2 5°ct;(rtfcMffliL, talBy^X 
V tc <i; 0 tuIBMI^^^ma-r § ii i: i: t § X^ XV 

jaa^^^o 

[0 0 0 1] 

SB ^ ^ - y^ffM-r § © t M^X'^xvmagsfe 

J;(lfX7Xvma;^^J<:M-r-So 
[0 0 0 2] 

• 7-yS/>'X^HtD^SffliPlXn-fe7.T\ X^Xv®a 
gBA^JS<ffll^e.nT^^§o X^XvMcj;;sXn-fe 

x;?fx^X^Xv%4^Sfc<fct)X^Xv{kL. 

[0 0 0 3] C<DXvXv5!LaXD-feXT{i. U7^^ 

«miA'^"XD^2XtAt;&f^»^R(^-ro S/c. U7^ 

§o ccD/ca6. X^XvmagBtcfca^Tfi. Xn-fex 

[0 0 0 4] ?flTl¥8— 1 4 4 0 7 2^1^fg 

{C >' U :3 V^f b^cD F ^ ^ X -y 9^ > XXg t *3lt ^ 
jiMb^^±$-&§B6^1:\ U 7^^^rtg|5cD^gPcDtafi 
x>y^y^Xr-v^<DSlSJ;*Jt 1 5 0 XiXh'M 
5 0 °cj-:^± 3 0 0 °cj-:^T (MS l < a 2 o o °ci:^± 

2 5 o°CJ^T) oifrSfifiti:±5°mi^OiliJSTM®« 

it'TSF^^'xy^yygBA^iaK^nTv^Se ^<Di: 

u7^^i*iffi'\cDX7Xva-a-ftcof^»**'iM'> 

4^«f*'>XM±^©X5XVS^!f^(Df^«*3{)^tii)P 
[0 0 0 5] $rc. ^lfl¥5-2 7 5 3 8 S^d^^fBtr 

it. ¥ff¥Siy'ox^xvMagBtc*5v>T. ^^yx 
u^x (MSaai^ffiit^S) . y^-i:x^)y^ (X^ 
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[0 0 0 6] 

X 0 ti^saa^rtUffi'&tn^LT 2 0 0 °c~ 2 5 0 -c 

[0 0 0 7] kt^li. S.C. McNevin. et al.. J. V 
ac. Sci. Technol. B 1 5(2) Mar/Apr 1 9 9 7. p. 
2 K 'Chemical challenge of submicron oxide etch 

2 0 0°CA>6 1 7 OVlz^itt^tmitrnJ^yi'ly-h 

n^^n^icitv7^-^{Hmm(Di^m^rct^i£2 5 0 
[0 0 0 8] tc6ti\ M^mMmmmmmm&^j: 

V>o ^agMtC «^SISfi^J: in-si tu?U®^ffi#g^ t - 

<oii« • ^ i5;5)^'*3«53!)^"A^ ^oicrjii). mmmumit L T 3 
g^^-e ti^ffl t s unmrn^^if « r^s t s § o 

[0 0 0 9] *EitiiSAti. m-tHMAKW^t) 

^^m¥l 0-1 4 7 6 7 2^{C*3l^T. ^K^UHF^ 

[0010] Sfc. Iwi-tBUfcfev^T. y^xvtg-r 

[0 0 1 1] ^SlUbMAti^ fB]-ffiilA{cfife 

1 1-2 3 2 1 3 2{C431^T. MS^fDMOgPfi: 
t -5 fc U 3 >^(D 7 >)- X y y ^^'tc -31/ ^ T . 

1 5 0 °cJ.;/,± h "T 5 ^ T\ U 3 y^ffi-e^MiS 
[0 0 12] LA>L*3b^P.±iSfcHM^jST-{i, Mi^-i^x 
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/W7X^OTlIbTK)S4fi!c1^^iii«?-(i:^>.^ci: 

-e^D-feXA^$S{b-r§i:Lrc:CD^^T\ y*:iXA^+ 

[0 0 13] ^llx\ t-'f^mwmiLmmciL-^. 

^7XffiiD{cJ:^affitttl'DMfflitcoi^TOgff^mW 
[0 0 14] *f§BBi. C(D*fgBMP.*^MtlibfcftlM 

nfc 7o -fe x#tt*^f# 6 n § -/^ xvjaagBRtf jas 

[0 0 15] 

[SM*<ia-r^fci6(D^@] ^mmt. u^mmm 

>'U3>'S(D7U-ht<:MLTVdc=-5 0VJ-:^±-3 0 
OgffiSfi^ 1 0 0°Cii(±2 0 OtWTO^Hil-rSC 

[0 0 16] ^mmimwmt. mmf^^X'^mm 

30 2 5^U(F»3ii-rSc:i:;gr1fmi:-r§o 

[0 0 17] *fgH^cDffi(D#fi!{i. Miey^Xviaas 

fifCfcV^T. tfifB7"^XVfg4ISBA-^3 0 0 MHzA^?) 1 

J.X±1 0 □■cinJ-:^TO|gHi:L. tulBv"; ^ySCiT"!^ 
- h ©Jf 5 mmJ-X± 2 0 mmJ-XTa* L < t± 1 0 mmJ-XT 

[0 0 18] ^MH^tCcfcntf. Ki^c5>r[SiLT^B^n 

i> U 3 y So 7 h M-r § i: W 7 X fflio t 
MiB:/b-K0Sffiait<D±2 5°CKl^OS6HcD 

mrnica l t 75 xvmife j; t;:/P -t x#tt*^$£{b 

t?>(DX. S^tt • Sllffic-r <'-ti/c7n-bX#'f4^t 
o y ^ X vffiilga 43 cfc y ^ XVii!iil?3-?S ^llllf 5 

[00 1 9] S/c. *fgH^tDffl(D#Wi:J;n(i\ UHF^ 
50 Mn§<DT->U 3yi#:<Dl^BI5e$iti:J;5@af8i5{i: cfc 



(4) 

5 

^mM^-$ < 1 0 0 vi^A± 2 0 0 °mT(Dmmim 

[0 0 2 0] 

[0 0 2 1] HiKfei^T. in.a^ioo{i> 10-6 

±gPt««^Wt§7yr:M 1 0^. 'VtUr.Xtti 
«'«^n^;l.^3->'j;iD%§{^^JfM#® 1 0 1 A'S^ 20 

Hsnri^^o ^LT. yyT-fi i o*>?.S(i^$ni) 

[0 0 2 2] -7?. Mas 1 0 Oti. 1 0 5{C^ 

0 . 1 PaJ-:^± 1 0 PaJ.:^T^ MS L < 0 . 5 Pat;^± 4 P 

z\xr(mm\z.wm.-i^^o mm i o qs&^ts^^^ so 

1 0 5tJ;7-X«f4i:^oTV^?)c SaS^ 1 OOOWH 
1 0 2{c{i. ?MSM«i6^to{|iJig^y^-a- -y h 
1 0 3*^3S^TO^:^S-<?n5o {|lJii'r>■:^-a->y h 

1 0 3{i. fKijii*mi^?si 0 Mi'^^mim'''m!m 
^ V > f± b - ^? mmm t um^^^mic i: ^ 7 ^ - hv ^ 

{i. 0 r~l GO °C. MtL<{i2 0 1C~8 0 X: 

T\ ±10 'm^Hcomm-vMmin^o mm 1 0 0 

OdiJil 10 2. fiiMa- 7 h 1 0 3{iM^M>Sr#S-r^ 40 

[0 0 2 3] M^^m(D±mcMmtn?,7yTt 1 1 
0{i. P3«<^#mi 1 i> simi 1 2. ^mu>' 

1 1 4fcM^?n§o Sfc. RKtt^mi 1 I'DT'^ 

xvtcs-r^ijfDffifcfiyu-h 1 1 stmwin. ^ 
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n> R«tt^mi 1 uzmt?>-fu~h 1 1 5<dsm 

M 1 5{c^it?.txfe^ig(o?L^aLT. m^(D^m^ 
wmnx. Masi ootc-w^^ti^o 

[0 0 2 4] ryy-i- 1 1 Otcfi, ryrtWjgl 2 0 
i:LT. 7>f-t«jgl 2 K 7y7"^>'W7X«ilgl 
22*\ ^n^nv>y^y^!H]SS-7^;l/^f^I 2 3, 
1 2 4^/rLTg^?n, $/c7^;V^ 1 2 S^SLT 
7-Xtcg|t?n§o 7>r:^«^i 1 2 Hi, 3 0 0 M 

#«{*:l 1 l<DS^feS#ttfitLT43<^i:T% fci: 

^(fTMO 1 FOJ: 3 ^H^oaig^- F*^ffM$n 
§c *^MlJt:-l±> 7>'T:f-«)gl 2 10j^iSS^4 5 

0 MHz. Rfii^^mi 1 l<DSg^3 3 0 mtLT 

[0 0 2 5] -7a. yyT-r^'^^TT.mw.i zzi^t. t 

yf-fl 1 OtC. ai 0 kHz*^5S(l 0 fflzCDfSHcDja 
?Si(«^U7X«;^^0]iPt-§Ci:-?:\ RStt^mi 

1 1 tM'TS^U'-h 1 1 5<DSffiT'C»SJS^»'r 

§0 7u-h 1 1 5(Dun^nmm(Di^v=iyt 

y^^'fCfcl/^T. 7U-h 1 1 5 0gffi-eOF^i/;d;l'^ 

tsct^'^Tt^o *^SfiMT-tt. 7y7-fAW7x« 

Jgl 2 2?:. iiiSSd 3.5 6 MHz. 11:;':^* 5 0 W*>S) 
6 0 0 WilLTl/^^o C:«ilt7U-h 1 1 5(Cl±-fe;l/ 
7/W7XltJ;f)^W7X«)EVdc*^^§l-r5o ^<DV 
dccDfiii. y^Xv^a^E^bttiS;!?^'. *3j;^Vdc 
= -50 V 3 0 0 VT^So *I^SSfi^Jt*5l/^T 

{±. v^^^$;s¥^f¥SSoSMla^^^®7^Xvg« 

mcjU7xm!±^\/Ac =—100 vgm:^T®{gv^ 
fili:-r5c:i:T\ i/V=iy(omn^miLx^y-y'>' 

Co 0 2 6] h 1 1 5(DTffii;'i'X/NWcDSg^ 

a:^T. 4i>>y^i:flf.j:) 3 0 mlXtl 5 0 ininJ.:^ 
T. g$b<t*50 mml:l±l 20 mm!;iTtt^o T'U 
-Ml 5tijSi/^ffl»>&t-^TMi^Wi:M^LTi/^^© 
T'. ®a7'n-txict,oi:t,:^t<^W-r§c= iioT'U 

-Ml 5m^(D^u7 7.wtat^mmw^$>^^mt 

[0 0 2 7] mm^l 0 0OTg|5t{i. 7yTi- 1 1 0 
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1 3 Oiat. n:tXI,l4 0 0 kHz*^e. 13.56 MHz<0 

[0 0 2 8] Tnmm 1 3 0 a. mnm.M^w i s nc 

1 4 5*>s.g[i 0 0 y-mkmu^mi±^mat^ 
C tr\ nnmtiKi: M)^W^Tg|5«ffi 1 3 0± 

7;i/ 5 ^ L^mit7j\y ^-^Lic^^ ymim^m.^ 

^1 0 0 °c~i 1 0 xi(Dmmicms.x<mmt?>iiii 

Co 0 2 9] mmm.w^mi 3 1 (D±m(Dum<Dmi 

■efe57*-*XUy^"l 3 2A^~^lt5itlTl^5o 

U y^" 1 3 2 Itmmi^ 1 3 3 tc J; D ff^«55SSH 

1 3 1 tmm^n^. mm(Dmmmmn^ti^'^'-i 

3 4 ^ISttTfeSo *§5il<4: 13 3. MS^^S*/*?- 1 3 30 

^JtcfeV^Tti. Ifi^ftl 3 3. 3 4tc 

-Axuy^i 3 2t{i, TgPWffiftffiip^fns^ur 

ie^f*l 3 3^S:^bT-gP)ia?-ti:Tl)P^§ 

7 X V *3 cfc 7 X J; D iJPii L T JJl^ J: < #S-r 40 
C i:A^RltlT3&5o ^fe)le. 7;a— :?jXUy^l 3 2© 
WS^i/'J3yi:-r5Ci:T\ 7*-*X';y^'i32 

[0 0 3 0] *^)il^J{Cci;§y7Xvxyf-y^^~gM(i 
{^t>§#ii¥l 0—1 4 7 6 7 2^T\ Sfex 7:*--* 50 
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If^T 1 1—2 3 2 1 3 2^T'^n^tirw1^?nfuF«jS 

[0 0 3 1] M^. CcD7°9Xv'X<y^y^"gH^ffll^ 

fci:^{f 2/U 3>igfbM(Dx-y^yy;&fT5J^a-© 
ii«A^6$[ia§ 1 0 0 tc«A$n/cfi. TSraii 1 3 0 

^1 0 0rtlcM^WtDx<y^>'^"i!n.at<2:Ng:&;yX /c 
i:^«~C4F8 i:Ari;02*^ 1 1 7A>?>7" 

b-M 1 S^ilLT. m^O?5lt*i:M^l±^toT. 

1 0 0 jcm«&?ti5o iwi^{^. sas^ 1 0 0 li. 

%mm. 1 0 6 t5j;t;E;':Sffl¥lfi 1 0 7 tc J; D . m 
^OfflaE^tclfg^nSo '^t;:. 7>'7-t«?!F.l 2 1 
:^^?)©4 5 0 MHz(D«;b#^l&f<:i;D. 7>f":M 10*^ 

^nmmwM^^-^. *lt. jK^f^eic^si o uc 

^^%im. \ 0 0O|^g[5^CffM?n§ 1 6 0:^^77, (4 
5 0 MHzfcM-r§«?^^^nhny±iB,|!i±i^Sg) © 

^ptijitm^t^o ^ ^{c7 y y-i-^u 7 7.mmi 2 
2t-'ib(D7yTi'^u7xnt]'PT^mm(r)jU77.m 

Ml 4 1 A^5.£D/W7X«tlcfcD. y^Xv4"0-l'*^^ 
•^7>';?j;KDiiS^lt^x^;l/4^-;g-iijg|ItT> -^x/nW 

[CX-yf-y^M^ff ^LT. x-yf-y^WtD^ 

LTX-y^y^-^IIT-rSo 

[0 0 3 2] **Sg#iJ{cfeltsy^XvmagBtt±IH 

71/- h 1 1 5(DUS.um(oi:mc-oh^xmimicmm 
L. -oi^Tyu-h 1 1 5(Dummmc^'mLfcimc^ 

yU-V 1 1 5<DSS^SiJ^L/c:i^^^5^LTl><o 

[0 0 3 3] $f\ 02tC=!;O:/U-h 1 1 5(DUS.M 

U(Dy3m. trj:^-^'HsMittam<Dmm^mmt^o 02 

0Uc43lt5Tyr-t 1 1 O©i¥»ffi0TSt)s 
1 1 5(D&m<Dm}^=^^^to HlT«L/'cj: 
7yx-fl 1 Oti. R^S«»«f*l 1 K Sim 

1 1 2. ^muy^ i 1 3A^B*D. Fjte4^#mi 

1 loy^Xvtjg^SfiOffi{c{i7"b-h 115*^^ 
S^n^o yU-F 1 1 5a^^jigWcfel^T±A6^^v'* 

[0 0 3 4] S-r\ y^-h 1 1 5 0?^i|]1im'^<Di: 
feOT'^So T'b-h 1 1 5<DKffiJt^K^tlfcR^« 

mmit 1 1 Hi. ii«f*«An 1 1 8 Af^^mmwfim 
x^tixiH^mmLrmtiin 1 1 8B*>spa*ti§ 

1 niiie#©J;i,^7;l/5*W??feSo mmi^(Di^m 

iinuim(Dtztm3o°cmmtiWMx^^?>o 
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1 1 {ct±;{j"Xiii$g^|ai 1 iti^ihmM' 

5 mm^mm» 1 1 1 (Dmicimm:f]7.ti^^uLx\^^ 

1 1 1 ff\y-h 1 1 5(Dm(DmeMm^M< tx. ■/ 
:ffx^(Dmmimmvimmi^i i i;o^>2 mm. y 

b-M 1 5*^00.5 mmfriS^LTV^So 

[0 0 3 5] -7^. -ifU-h 1 1 5£DMS«ti. 

iiiSo«?-^-r>i-yfCckD:/i^-h 1 1 smmsn^ 

tOTfeSo 20 

[0 0 3 6] -{tynmii. fU-h 1 1 sicty^c^ 

1 Ottiryx-f^^YTXWMl 2 2{c<i;DiSMI?^cD7 
yr:^/^^7XA~^E^i0^n, •fe;l/7/U7Xtci;D/^^ 
7X«i±Vdc*^fg^-r5o Tyv-i-^U77.(DmtHt5 

0 W*^5600 WgJgT% C(Dt^-:fU-h I 1 SfCfi 
fe<fc-?-Vdc = -5 0 V 3 0 0 V©-fe;l/7/W7XA^ 

U-h 1 1 S^mmt^Ctlcrj:^, 
[0 0 3 7] Sfc. 1 5©gB%ii{iyix- 30 

mw^xh^o yyT-i-mWA 2 1 *^p>f±t^$n/c:UHF 

1 1 2(oi^gi5^i 2 1 A£D<j:9teiSU 

1 1 3A^e.saagi oo^ioKif^n?) (1 2 1 b) t 

tUz. -fly-h 1 1 5 ^imtr ^Ly-h 1 1 5 
fflA^SfeffiilSl OOrtfCffil^^nS (1 2 1 C) o 

[0 0 3 8] ccr\ mmti^fu~hi i s^ejf-r 

5tt?£{iyb-hl 1 5(Dunxh^yv::iy(Di&^m 
lcX-Dr±t<mitt^o iyU=iy<D&tfimii (#D 40 

lO" mmtt^tS Q-cngg. BiBg=&10"' 
~10" tir^CtXO.O I Q'CBSat^S-rs 

[0039] >^ U 3 y(D^tmti^ 5 Q • cm©^^. UHF 
5 0 MHz©«iiMtMt-S^S»? (X^yy" 

5 iniB:«)^P>2 0 iiinigg*Wji1?3&D. :/lx-M 15© 50 
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M*4^^mcSt-53Xh^i]^-r§i:OTil 0 m 
Umxi^iS^m.^ Lv\ eni±/'£*^f£*^x+yxVx© 2 

h©F^gP^f*%fE«LTlK C^t^^o C©i:t. 
Ua:/7°b-h 1 1 5©fiM*3!3^5 Q-cmiligl/^/cJb 

fc. «i5^tJ;§->*a-;bii3b^fg4t- -So £:©cI;9=S:S^ 
U 3 y ©ffiJa**^ 1 0 • cm- 1 0 Q • cn©iSHT'S 

SfcttCjg^-r^o -r^fe-^. UHFjgl7^^i!j4 5 0 fflztc 
^ifLTi/U=i>©g;ta**"«l Q-cm-lO □•cin©i:t 
t{±. 7'b-hrtaP*feJS-r'5UHF?^©«^{cJ;-QTy 

ix- h immamic j: s a^ii lt^-t s c 

[0 0 4 0] -73. U =i y(Omi^mc t^liO.O 
1 Q'cmil^gt/^^-a-tiltt. UHFSiSf(4 5 0 MHzfC^-r 

^S.Skmt (X+>xV7.) ii:fc<i;^0.1 mm- 0.5 

1 1 5©*gffi^i5MLTv^< i:i:ic>s;D. nm^m^ 
mcMfpt^^tt. z/o^y<DmRmtim^^^tici. 

c©j;atc, y^-h 1 1 5©iaMi:/L/-h 1 1 

5 (Dwm&?> y u 3 y(Dmn.mic ^ioiz^< mmmif 

[0 0 4 1 ] CClSTtfet^T. Hi ©^liSM{C*3nt-5 

v^urny^b-h 1 1 5(Di^Mitm^(Dmmt^m^t^ 
icLtzo fu-h 1 1 5(Dumi. iine.©*iiii^^^5 
yx^-&Tm^©fil{c|!Jii-rs c iitc^stittT-aSo 
^CT\ mcyu~h 1 1 5©iga^^fcov^T#;^T 

[0 0 4 2] ^ttS^fC%x.nii\ 7P-h 1 1 5(DUm 

l5!c1^*"5iJgi b TM!f^?g i: ^ ^ u i: t ^ o 

L*^L^rL/clfe=5;<. #{c7°b-h 1 1 5©rSS/bn 

0 ot:aTi:ffiv^^^jci±. iyv:iymmx(D^mvm 

[0 0 4 3] ia3{±. i/Ur3yyu-b©SffiSlSi:L 
Tfi^b-h^fcoT. ->U3y7'lx-h©ti^U-h 

tcMt-5^W7Xmofi • MSg©^iP^I¥iiLfclS 

T'35§o Hi^tt. S5t«lltK (fi5[«0N (3^) /OFF 

(1^^) *2 O^t^^'yl/^DiMLfc) ©ftfc^^U^y© 
8ijn«^|gMI+TSiJS-r § e T\ i/ U 3 y ©?iJ| \y- 

tt. i^Uny{cA^*^§;^Y7X«)± (Vdc) *5j;0'i/U 
3 y<m.Wt t o /Co V u 3 y©rggt±rliM©rajt^;9" 

[0 0 4 4] H3*^e^A^S<fc3{ex '>U3y©SS*^ 
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AcoymMm I vdc I ) m^t<rj.^KLrci}'i-Dri^v^ 

AM 0 0°C~1 0 5°C. feSV^ti 1 2 5°C~1 3 0Vt 

iii^^^ti I Vdc I m^-^<^j:^riiiyv=iy(Dm^u 

?)CD-r\ I Vdc I cr);'i:/jN|Cci;D'l':ty£D~>U3ygffi^ 

Vdc I '\0fi!(#14*^;^^<*§0{cMtT. >/Urjy© lo 
Sa7!)^ifv>i:-rii<^-hy&Wr5/ci6. I Vdc | *vJn 

[0 0 4 5] Sfc. 03{COV->TgljOB7?*-rSil. I 

Vdc I AVhJi^i:^, /c,>x.«~Vdc = - 1 6 0 Vl? 
fi, y^)uy(j:)Xm.\y-Vif-5 o°c~7 o°Ci: i o o°c 
~ 1 0 5 °C i: -^Xt < S4 ^ T43 D , U 3 >tD?gS;0^ 

(PtWMt. 1 Vdc I 0 Vgai:/jN$<:&Si:$5)tC 
^^tC/S:^tcDi:#x.6tl^o -73^ IVdclA^'SOO 20 

So iinti> Vdc*MgV^il->';3y^®fl[)T4?)i*V:t 

y 0 < < x>t° U- h tDfigft^tt^DfJ* 

[0 0 4 6] iltDlSSA^'D. $/U3yO?f^|^|U-h[±/^ 
Y7XEMpa ( I Vdc I ) iS^i<.^<.\^m^%\^%.{^X>^ 

i:. Vdc=-5 0 V 3 0 0 VT'ti. ^>';3>y^- 

[0 0 4 7] -73^ ^U-h 1 1 SfDSaA^iSt-^'^ 

U'- h 1 1 5 i:RS«jSm 1 1 1 ©gfiiffitcfei^Tl- 40 

^2 0 0°CA^F)2 5 0°Cfigi:^X.P)n5iI^A^P,. P3 
1 1 i:cDrSaM^#^§i:> ^U-h l l 
5©?g)t{ifci;^ 1 5 OTf^fjfi, «i«T'*> 2 0 0°C@lt 

[0 0 4 8] iiacDl^WfCckO. yn-fexg^ttcDlijS 

4C5-fe;l/7>'W7XVdc3!)Wdc=-5 0 V 3 0 

0 VfD^'&filli. yp-M 1 SO^ffigg^l 0 0 50 
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°cj-:^± 2 0 0 °ci:^ToigH. Mi l < a 1 5 o "citifit 
y:f\y- M 1 5 • )P^> vmrnw^ \ 1 1 

;<-^^ftji{bt-^iii:t^-7P-h 1 1 5©SS^m^ 
[0 0 4 9] 5li6fiM 1 <Dggli::feV^T. '>U 3> 

stD:/u-b 1 1 5tDSis^iiS!iLfc^m*ia4*>e.ia 

[0 0 5 0] 04 li. ain5!Las5M(cfeit5:rix-h 1 

1 ^^^xsv^wkMw^i 1 1 <Djgjt^»j*^-ro iaa 

1 5<r>mim\t5 Q-cmT'35Sc ®a*mi 

5afl*#A : 

x-y^y^";y"XlM : Ar / C4F8 7 02 = 4 0 0 / 
15/9 seem, i3%.mti : 2 . 0 Pa, ^^y^:! 

0 mm 

«^ : 7y'7-r/7yy-rf^-(77s/T%fU7X = 

1 0 0 0 W/ 4 0 OW/ 6 0 0 W 

raa«. ^^tc±^b*^6 o5i-fttc7 o°cgatc±^-r 

5o CcDr^tcfe'l^TyU'-h 1 1 5 (±A 

^i:fiiii*v^^yxLT*5^5, :/b-h 1 1 5<DiSSli 
Jitr 1 1 0°C)b^P. 1 2 OtftifiT—^fcfii^LTl^So 

S/c. 6 o^U;(Plti7>x-f/WT7.«lioai;'j^4 0 

0 WA>?.2 0 0 WJcfgTS-itTi^SA^ ccDi:ttctiy 
U-h 1 1 bn'Umt^i 0°C@STA'^'oTi/^§o Ji© 

[0 0 5 1] i^fc. HfrEgx'>--;i/^j:o;i$*^< t-^x 

TT^to 0 5-eti£^mitcfcit§:/u-h 1 1 5©fig 

^^LTV-'-So iKmON (Discharge ON) \Z^>0-f\y-V 

1 1 sofMSfi 1 1 o''cA>f)3^fifc 1 2 o°ct±#-r 

i.o S[LiI^7ti:<fci3]K«0FF (Discharge OFF) 

§ (Gas Introduction) t^^MtH^Tt^. cnfiMS 
M 1 5 ^;P3«i^^«i*: 1 1 1 <DY^<DijX{m0r^<^Si 

[0 0 5 2] i^tc. getcfcO, >'U:3ycDi6$t**'«a 

1 5<D^tr[**^0.0 1 n'Cini:{gV^^^(D:/U-h 1 
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=1 y cDI^gPffi^TLtc J; § g Hfg^cD^tecDMfc J; § t £DT 
fe^o $fc. Z.(D7 OVtl^^Umi. 0 4tC^LrcP3 
St^aSmi 1 1 (DiaftSSi:f5i^|B]#-^-fe§o neon 

[0 0 5 3] L*^L**^P). ^^SS1?I^I7 OtOSfi 10 

1 1 umGm(D^\.^7Ji^Tmm^nx^<omm}^m 

y^coy U- M 1 5 «>Sfi^R|gi^aim 1 1 1 J; D 
iia^i;&i2SS^:Wcyu-h 1 1 5 gf*^?i)$i;<to 
[00 5 4] $ fc. ^fetCji'^/c cfc a fcgjri*;?)^ 0.01 

0.5 ininggi:;&^7b\ i:«)^-a-UHFr^{c j;^«jjftA^~:/ 

ix-M 1 5(DmmmKm^t^cttcrs?,rcibtc. i/ so 

[0 0 5 5] 1 1 5tDg}n*AW?'5 

UHFSA^yU- h 1 1 5 0rtgR%fEffi-r§S 
(Omm^:kt<rj:io. fU-hl 1 5©45i^Mifi*^e.jK 

- h 1 1 5 (DjSM^ti 2 0 Q •cmtiWM'Vh D . 1 0 Q • 40 

[0 0 5 6] J.;^±(DaatJ:0. UHFig^(D^«4 5 0 

MHztcMLTt*. yi^-h 1 1 5©S^Uny(DffiirL*(i 
1 Q • cinl:^± 2 0 Q ■ cvt&i.Ti}WM'V$> K). 10 Q ■ cm 

[0 0 5 7] i^fc, y^Xv^ailft^coyU-h 1 1 5© 

^m.t^o 50 
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[0 0 5 8] 02(D^5SMt-*3V^T(i. PlSttW*! 

1 KDfiy—h 1 1 5{cg-r5{pjj©ffiti:fe^ite.nrcS 
p^i 1 1 Aicmm-^tirc^mijxici:^. nmvimmi^ 

1 1 1 t^]y-V 1 1 5CDr^cDiJfil^$^[B]±$-{i:T 
1 1 ScDrSPftS^^fSLTl^^o uO^g*. 

0 4. 05 t^L/c<fcatC, S(«ON/OFFBtoyi/-h 

1 1 5tDfilSl±l 1 5t:{>fjfiT±5rig®<DWc*3$ 

tc, ummwi^± svmmttnu. T^i^-h 1 1 50 

i:^^i^ff;i{e5|^.L/-c^J^^0 7 9 J: Mmt 

[0 0 5 9] 07 (C^Mt-fflV^fc^ 2 cD^WJcDlijg^ 
^xto 0 2 ic^LTcm 1 ©HMH iJ {S'|WHicD«3i-efe 
5*^ yi^-h 1 1 5<Djgg^i!icDJliSiJ^oJ;I>*?^^te: 

a*A^;^tV^raStt#W* 1 1 1 i:7°b-h 1 1 5^Df^ 

osr^^^tt^i>«jSi:bT. yb-h 1 1 5cDras^ 

^if § ^ i: fc(i:SS^ij^l^gLTV^i>^5A*'i0 2 o^SS 
mtnrji^o riy-V 1 1 5(D^ffiSS(DMtfiil±. 1 

5 0°Cf^jfiT±2 5°CSacD^il^fflSbTV^§o $5. 

ic^ 9]-mvy^^i 1 6%ff< bTrt{||J*7—^^ff^tti^■r 
§^:i:-U\ UHF&l 2 1 B(0®(*fa*^fetfTy^Xv 

[0 0 6 0] CtD^B-^Dr/p-h 1 1 5cr)rUS^ij^0 

mifcfc'v^T. ikmmc^^yu-h 1 1 5(D?ga«i 

2 5°CA^?) 1 6 5°C^i:±S^-r5o T^tJ-^. KSOON 

/OFFtcit^oT. fc'j;^+2 o°c«rMa^i)*^^i; 
TV^§„ ii(DJ;a*iaS^i&*^^CTt/^Si:t07'7X 

^ y ^ xvfg)^*3 J; s^(«#ftcD^r^^{i:tc 

J; 11^ /cism^ 0 9 j; D IKB^-r § o 
[0 0 6 1] 09ti. WiMomi^^^Mc^if^-f^ 
X-Tfl^tfejctfKW^IIBlas-Vpp. 7yrt/W7XAn 
t.-Vdc£DBtf^^{b^^-r. y^Xvfg^tli:, CF (2 3 
0. 5nm), CF2 (2 8 0 nm). Ar (4 1 9 .8 nm)^^ 
LTi/^^o liTtWF. CF2{i^>?*;l/-r*t>-5:''7Xv 

^stt^A.P>n^o $/c. S5c«fl:J±Blas-Vpp(i7'5X-7 
^e*^LTV>^„ ryx-f/WTXAnt.-VdctiS^Un 
y-/\y-h 1 1 5^ffiTOFX;d^yS>"SlS. ■f'S^ti-^ 
-fyX-^^^T.hViamt^o 0 9£Dgi^-e^A^-S cfc 
ate, fg^tCF. CF2. Ar43cJ;0-m*ttEBias-Vpp. 7^ 
7"ffU7 XAnt . -Vdctil-^-rnfe IS€0N4»T$S t T *5 

0. :/^-M 1 5toiga^ii<D^iP{i$ofc<*ip.n 



(9) 

15 

^lcD^li:^^P.. ±2 5°Cggt0Sa^i){c^bT 

[0 0 6 2] ??.fc, mi <Dmmm(Dmm^m^^x-/u 

L T V ^ § ii^ t {ix <y ^ y ^"McDlgJgtt-^x ^ 

X-y^y^'B#P^tCcfc5.-r{cSSLTl^§o Z.^^(DZ.h 
t^h. -fV-V 1 1 5CD±2 5°Cgg£0figgif){cML 

[0 0 6 3] ±IS(i. 1 ft^D'>X/^C)X■y^y<75!liIc^' 
(Dyp-feXS^tt^^-rtOT-$)^:^)^ fe*.5^1D>y 20 
h2 5<i$f(D>j7XyN^aiE5aiIL-Tfe. 5/ci(a -y hcD-^ 
xyNfflil;Srjii!LTfe. |5|«t$^L/c:/D-bXS]114 

^Xvx^y^y^^'gHfciD. lid oooftOx/Nji 
li*aiI^®ft:Jl©>t>-;mAC (gaS^:3:/i5?^ h) 

bfc-^T. SSLTSS14<0<}:v^x«y^y^#ft;&ffP, 

[0 0 6 4] iS:*3\ MIEO^HMlIt*. V^-fnt^fi^ 

UHFStDJi^SSti: 4 5 0 MHztH^LTlKH^LT 

l\ tfc. ffilt$n^TO;S{±UHF^«3 0 0 MHz*^6 

•^s 355l^aai 0 MHz;;3^P.3 0 0 MHzggSTCDVHF 

sfc. ^ti^sjga^ 4 5 0 mziznt^n 
^^^^nvnyim'mmmxh^ i e o^~'^;^cD±i 

{i%<. cnj;Dfc?Si«^S§v^{^a*{c|i(i 0;y''^ 
OR^tfflLfir/l^-M 1 5A>P.fT^^g{iiS:<> /ii: 

[0 0 6 5] s/c, tl^E«§^M!j{i^ ^^t^^mmi 
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•y ^{C|5g S -r. /c i: X. tf X>'^y ^ U y ^"-^^ C V D 
[0 0 6 6] 

x-ft^$nfci^Unyg(D-/U-h 1 1 5{cML 

T. Vdc = -1 0 V- — 3 0 0 VC0/V7X;&fflADL. 

sa^ 1 0 0 °ca± 2 0 0 °cj.:iTo$SHT± 2 5 °ci:^rt 
<D^iiii:-r§iii:T\ -rv-Y 1 1 5t*3it5SffiSfc:; 

stt • siittt-r ^-n/cy^x-vsaasBte^fctf^vX 

[0ffi<D^^*iJiH^] 

[01] *fg0^^WIUHF^«?^?Sffil^K«7?5E'C<Dy 
7Xvx>y ^y^SS'Vjiffl Lfc. m 1 0^»J<D«fif 

mm&mx^^o 

[H 2 ] ^ 1 (D^MMte <t 5 7 yx^«3iO^S!iM<0lfiE 
[03] ^i(D^M<:fent§:/^-hoj^^u— 

[04] mi<r>mm.mi^m^':fv-v<Dm.mmi^^^ 

[0 5] ^ 1 (Dmmm\^m^'m^mx<Df\y~v<D 
\mMm^^^tmxh^o 

[06] w,\(omm.m\^is\^^x-:rv~v<Dmmtmrsi 

^%^'DU.mmi^^^tmxh^. 

[07] *fg0S*^f^W^«i^)SWSj«7^S<^y 
vXvx^^^^'SM^jifflLrc. |g2cr)||ffi^J(D« 
ffi^iiC0-e^5o 

[08] m2(D^SI6Mte:felt§yp-htOiga^l!j^^ 

tmxh^o 

[09] ^2«^MiJ{cfcnt§:/5Xvfg7fe> a«« 

BE. 7y7-i-fU77.<Dnmmt^^<tmxh^o 

[01 0] ^2CO^M!ltC*3V^TX>yf-y^'fi$5j:tfX 
-y ^ y ^" ^- h CDX -y ^ > >^'B#r^ t § fe^tt^PJS 

L/'ds^^^-r0-?-s§o 
[^^oittig] 

1 0 o--^as. 1 0 1 -iiiiffM^s. 1 0 2 -sail 

^iliiv 1 0 3 - iM-ry^-a->y 1 0 4---;9'X 
10 5-K^S. 1 0 6-K^Pm?^, 11 

o-ryy-r. i i o-rs:k#«(*;. 1 1 2-mm. 
1 1 2>-mn.my^\ i 1 5-yu-h. i i e 

•••Sa»m 1 1 7-;9'Xttt^^S> 1 2 l-7y 

7"f-mM. \2 2 -ryy"ffU77.mM. iso -t 
^wm. 1 3 1 -mmiW^w.. \ sz-yt-i^xu 

y^\ 1 3 3---'mBi^s 1 4 1 ••■/W77.1ljg. 1 4 2 

•••fi«®«m 1 4 3-iei^i*: 
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